Asymmetric DNA binding by a homodimeric bHLH protein.
Protein-DNA interactions that lie outside of the core recognition sequence for the Drosophila bHLH transcription factor Deadpan (Dpn) were investigated using minor groove binding pyrrole-imidazole polyamides. Electrophoretic mobility shift assays and DNase I footprinting demonstrate that hairpin polyamides bound immediately upstream, but not immediately downstream of the Dpn homodimer selectively inhibit protein-DNA complex formation. Mutation of the Dpn consensus binding site from the asymmetric sequence 5'-CACGCG-3' to the palindromic sequence 5'-CACGTG-3' abolishes asymmetric inhibition. A Dpn mutant containing the unnatural amino acid norleucine in place of lysine at position 80 in the bHLH loop region is not inhibited by the polyamide, suggesting that the epsilon amino group at this position is responsible for DNA contacts outside the major groove. We conclude that the nonpalindromic Dpn recognition site imparts binding asymmetry by providing unique contacts to the basic region of each monomer in the bHLH homodimer.